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(57) Abstract 

PURPOSE: To miniaturize an analyzing head and to 
perform highly sensitive absorption spectrum analysis by 
detecting the change of the focus position due to the 
photothermal effect generated in a sample of the 
converged beam of semiconductor laser by a focus error 
detecting optical system. 

CONSTITUTION: The beam emitted from a 
semiconductor laser 11 is condensed by a collimation 
lens 12 to become parallel beam and this parallel beam 
is allowed to be incident on a beam splitter 13 to be 
split into two beams. One of two split beams is 
reflected by the beam splitter 13 and photoelectrically 
converted by a photodiode 14 to be inputted to a 
current/voltage converter circuit 5. The other beam 
transmits through the beam splitter 13 to become 
converged beam by an object lens 1 5 to be incident on a 
sample 3. The beam transmitted through the sample 3 
receives the concave lens effect of the sample 3 and the 
focus position of the converged beam changes. The 
reflected beam from a mirror 16 is reflected by the beam 
splitter 13 to be converted to an electric signal by a 
focus error detecting optical system 17. A diagonal sum 
difference operation circuit 6 takes the difference of 
the diagonal sum of the electric signal to obtain a 



focus error signal and a divider circuit 7 devised the 
error signal by a beam power monitor signal to remove 
the power variation of the emitted beam of the laser 1 1 . 
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